Optimizing cord blood mononuclear cell yield: a randomized comparison of collection before vs after placenta delivery
Umbilical cord blood is increasingly used as an alternative source of hematopoietic stem cells for related and unrelated allogeneic transplantation in children and adolescents. Recent data show that clinical outcome of cord blood transplantation depends on the number of nucleated cells transplanted, and most cord blood samples do not contain enough stem cells for successful bone marrow reconstitution in adults. 1 Optimal yield of mononuclear cells thus remains the most important factor of umbilical cord blood collection. The amount of fetal blood remaining in the placenta and the umbilical cord after clamping and dissection depends on several factors, mainly birth weight of the newborn, placental weight, timing and location of cord clamping. The technique of umbilical cord blood collection varies between different cord blood banks.
2 Some authors describe the collection after delivery of the placenta, 3 while others perfrom the collection while the placenta is still in utero, 4 or a combination of the two. 5 Studies have compared collections before and after placenta delivery, 6, 7 but these comparisons were not randomized and thus potentially were influenced by several biases. We compared umbilical cord blood collection before and after placental delivery in a prospective randomized trial.
We studied women with singleton term pregnancy and planned vaginal delivery who gave informed consent. Subjects were randomized into two groups (A and B) using random allocation of sealed envelopes. After delivery of the newborn the umbilical cord was double clamped and transsected within 30 s. In group A, the umbilical cord was disinfected and the vein was punctured with a 16-gauge needle at the end of a closed blood collection system, containing 35 ml CPDA 1 (Baxter Fenwal 250 ml; Baxter, Dietliken, Switzerland) while the placenta was still in utero. The umbilical cord/placental blood was allowed to drain by gravity into the blood collection bag; the needle was withdrawn when the blood flow had ceased. In group B, the cord blood was collected after delivery of the placenta, which was held up by an assistant, while the puncture and blood harvesting procedure was performed in the same way with the same collection system as in group A. In both groups no second puncture and no other additional collection procedure was used.
From the 48 pregnant women included in the study, six were excluded because they had caesarean section, leaving n = 42 (group A, 23 and group B, 19) for final analysis. Maternal, obstetric and neonatal characteristics were not significantly different in groups A and B. The collection of umbilical cord blood while the placenta remained in utero (group A) showed a greater mean volume than group B (83.26 Ϯ 7.9 ml vs 48.42 Ϯ 4.07 ml, P = 0.0007) ( Figure  1 ). The amount of blood per kg fetal weight was also differ- Our randomized study shows that the amount of cord blood obtainable by a single umbilical vein puncture is higher if the blood is collected with the placenta still in utero, compared to the collection from the delivered placenta, without an apparently increased risk of bacterial contamination. The collection from the placenta in utero was easy and did not disturb the natural course of birth or the postpartum period; it could be performed by the usual birth attending staff. Multiple punctures, flushing 8 or placenta manipulation are other means of increasing the amount of cord blood retrievable. These procedures could be used in addition to the first, simple puncture, performed while the placenta is in utero, but these techniques might increase the risk for bacterial, fungal or maternal blood cell contamination and could thus be harmful for the recipient of the transplant. Immediate cord clamping is another method to increase the amount of obtainable cord blood. This issue continues to be debated; ethical concern has been raised about possible risks for the newborn involved in cord blood collection if the cord is clamped early to increase the cord blood yield. 9, 10 There seems to be no ethical justification to modify the timing of cord clamping for cord blood collection and unrelated banking purposes if the newborn were to be put at risk. Thus, modifying the clamping time does not seem an adequate measure to increase the collected blood volume. Based on our results, we suggest that umbilical cord blood should be collected while the placenta is still in utero to quantitatively optimize the cord blood transplant. 
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